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(54) Rotational pulse generating circuit for commutator DC motors 



(57) A rotational pulse signal generating circuit (3) 
for a commutator DC motor (11) is made up of a filter 
device (30) for eliminating noise from the motor, a cutoff 
frequency of the filter device being variakde depending 
on an external signal; a pulse shaping device (3b) for 
generating a ripple pulse (f) indicative of a rotational 
number of the motor by wave-shaping an output of the 



filter device; and a dock generating device (3c) for gen- 
erating a clock signal on the basis of the ripple pulse 
arxi a rotational condition signal of the motor, the clock 
signal (fCLK) being fed to the filter device for making the 
cutoff signal thereof variable. 
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Description 

BACKGROUND OF THE INVENTION 
[Field of the Invention] 

[0001] The present Invention is directed to a rota- 
tional pulse generating circuit of a brush-equipped or 
commutator DC motor which generates a pulse train 
signal In synchronization with motor rotation. 

[Related Art] 

[0002] The co-pending U.S. Patent Application 
under the serial No.09/429,922 discloses an electric cir- 
cuit for detecting a rotational condition of a commutator 
or brush-equipped DC motor depending on a ripple 
pulse frequency which is indicative of a rotational 
number of the commutator DC motor. An output of such 
a circuit Is in the form of a pulse train which is indicative 
of the rotational number of the commutator DC motor. 
This circuit is used to control a position of a vehicular 
movable member such as a seat or window pane which 
is driven by the commutator DC motor In such a manner 
that the output pulse train signal Is fed to a micro-proc- 
essor for positioning the vehicular movable member. 
[0003] On tiie other hand, using the foregoing posi- 
tioning device for a long time brings a frictional wear 
inevitably between a brush and a commutator In the 
commutator DC motor, which causes the circuit to issue 
error pulses, thereby requesting how to cope with such 
an issuance of error pulses. The reason is tiiat feeding 
the error pulses to the micro-processor makes the posi- 
tioning of the vehicular movable member Incorrect to 
slight extent which is never neglected from the practical 
view point. Of course, such a problem can be eliminated 
by periodical inspections. However, doing periodical 
inspections are very cumbersome. 
[0004] TTius. a need exits to make tiie foregoing 
electhc circuit more reliak^le without tiie foregoing peri- 
odical Inspections. 

SUMMARY OF THE INVENTION 

[0005] It is. therefore, a principal object of the 
present irtvention to provide a rotational pulse signal 
generating circuit for a commutator DC motor which sat- 
isfy the request noted above. 

[0006] In order to attain the foregoing object, the 
present invention provides a commutator DC motor 
which is made up of: 

filter means for eliminating noise from the motor, a 
cutoff frequency of the filter means being variable 
depending on an external signal; 
pulse shaping means for generating a ripple pulse 
indicative of a rotational number of the motor by 
wave-shaping an output of the filter means; and 



dock generating means for generating a clock sig- 
nal on the basis of the ripple pulse and a rotational 
condition signal of the motor, the clock signal being 
fed to tiie filter means for making the cutoff signal 
5 thereof variable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The above and other objects, features and 
10 advantages of the present invention will be more appar- 
ent and more readily appreciated from the following 
detailed desaiption of a preferred exemplary embodi- 
ment of the present invention, taken in connection with 
the accompanying drawings, in which; 

75 

FIG.1 illustrates a block diagram of a rotational 
pulse signal generating circuit in accordance with a 
first embodiment of the present invention; 
FIG.2 shows how to operate a switched capaci- 
20 tance filter of the rotational pulse signal generating 
circuit shown in FIG.1.; 

FIG.3 illustrates a block diagram of a ripple pulse 
shaping circuit which is a part of the rotational pulse 
signal generating circuit shown in F1G.1 ; 
25 FIG.4 shows graphs, each of which is indicative of a 
waveform at various points in the ripple pulse shap- 
ing circuit shown in FIG. 3 

FIG.5 indicates a relationship between a motor cur- 
rent as a function of motor driving voltage and a 

30 motor rotational number; 

FIG.6 shows graphs, each of which is indicative of a 
waveform at various points in the rotational pulse 
signal generating circuit shown in FIG.1 ; 
FIG.7 illustrates a block diagram of a rotational 

35 pulse signal generating circuit in accordance with a 
second embodiment of the present invention; 
FIG.8 Illustrates an electric circuit of an amplitude 
cxsrrection means which is made up of a high pass 
filter and an amplifier; 

40 FIG.9 shows a characteristic graph of the high pass 
filter shown in FIG.8; 

FIG. 10 shows timing chart wherein waveform at 
each point in the circuit shown in FIG.7 is indicated; 
and 

45 FIG.1 1 shows graphs (a), (b). and (c) which are 
indicative of waveform changes in the rotational 
pulse generating circuit according to the second 
embodiment of tiie present invention. 

50 DETAILED DESCRIPTION OF THE PRESENT INVEN- 
TION 



[0008] Preferred embodiment of the present inven- 
tion will be descrbed hereinafter in detail with reference 
55 to the accompanying drawings. 

[0009] First of all. witii reference to FIG.1 . tiiere is 
illustrated a schematic diagram of a rotational pulse 
generating circuit 3 which generates ripple pulse train 
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indicative of the number of rotation of a commutator DC 
motor 1. The circuit 3 includes a switched capacitance 
fitter (SCF) 3a which will be hereinafter simply referred 
to as a filter, a ripple pulse shaping circuit 3b. and a 
phase locked loop circuit 3c. a frequency demultiplier 
circuit 3d. an amplifier circuit 3e, an amplifier ctrciit or 
frequency divider circuit 3f. and an adding circuit 3g. 
[0010] The switched capacitance filter 3a is so 
designed as to change its fitter cutoff frequency fc in 
response to a change of f 3ter constant upon receipt of 
an external signal, or clock signal. The ripple pulse 
shaping circuit 3b generates the ripple pulse train on the 
basis of an output of the switched capacitance filter 3a. 
[0011] The circuits 3c. 3d, 3e. 3f, and 3g constitute 
a clock signal generating circuit which varies the cutoff 
frequency fc of the switched capacitance filter 3a on the 
basis of the hppie pulse train issued from the ripple 
pulse shaping circuit 3b and motor rotational condition 
signal which is made up of a motor rotational signal and 
a motor driving voltage Vb. 

[001 2] The phase locked loop circuit 3c is made up 
of a phase comparison circuit 3ca. a low pass fitter 3cb. 
and an oscillation circuit 3cc The phase comparison 
circuit 3ca compares phases of signals inputted therein 
and issues an output signal depending on the resultant 
comparison. The low pass filter (LPF) 3cb smoothes the 
signal outputted from the phase comparison circuit 3ca. 
The oscillation circuit (VCO) 3cc oscillates a dock sig- 
nal whose frequency is lOOf which depends on a differ- 
ential signal between the motor rotational condition 
signal and the output signal of the low pass filter 3cb. 
The frequency divider circuit 3d divides the oscillation 
frequency of the clock signal issued from the oscillation 
circuit 3cc to f. The amplifier circuit 3e amplifies a motor 
rotational signal issued from the commutator DC motor 
1 1 which Is in the form of a voltage signal depending on 
a motor driving voltage, while the amplifier circuit 3f 
amplifies the motor driving voltage Vb. Amplified signals 
issued from the respective amplifier circuits 3e and 3f 
are fed to the adding circuit 3g to be added therein and 
the resultant signal is fed. as a motor rotational condi- 
tion signal, to the oscillation circuit 3cc. 
[0013] As can be easily understood from FIG. 2(a). 
the switched capacitance filter 3a is an eipplication ver- 
sion of a well known switched capacitance circuit which 
Is constituted by a pair of analogue switches S1 and S2 
and a capacitor Gs. If the switches SI and S2 are turned 
on and off alternately at a cycle of T . an electric current 
i flows which is expressed in a formula of i - V/(1/fC) . 
Thus, the switched capacitance can be regarded as an 
equivalency of a resistor R. The cutoff frequency fc of a 
CR-f liter shown in FIG.2(b) which is an application of 
such a switched capadtance circuit becomes variable 
depending on frequency for alternately turning on-and- 
off of switches. In the case of the switched capacitance 
filter. Instead of frequency, clock Input is used. Such a 
cutoff frequency fc can be expressed as a depicted for- 
mula in FIG.2(b). 



[0014] It is to be noted that as the amtched capad- 
tance filter a commercially available tC Is used which Is 
supplied from National Semiconductor under the item 
code of MF6-50. This has a noise reduction function 
5 arxJ provides a cutoff frequency of fc = fCLK / N where 
fCLK and N are a clock input frequency and a constant, 
for example. 100. respectively. Thus, setting fCLK=100f 
results in fc = f . 

[0015] The ripple pulse shaping circuit 3b. as can 
10 be seen from FIG.3 Includes a high frequency active fil- 
ter FL2. a first differentiating circuit DCl , a second dif- 
ferentiating circuit DC2, an amplifier API . and a voltage 
comparator CM. 

[0016] In the high frequency active filter FL2. a 
75 series of resistors R3 and R4 are coupled to a non- 
inverting terminal of an operational amplifier OP1 which 
is also grounded to the earth by way of a capadtor G2. 
An Inverting terminal of the operational amplifier OP1 is 
connected via a capacitor 03 to a connecting point at 
20 which tiie resistors R3 and R4 meet for feedback con- 
trol. The high frequency active filter FL2 serves for elim- 
inating a high frequency component of the motor 
rotational signal. In detail, for example, noise compo- 
nent above the maximum rotational speed ( say . 6000 
25 rpm) can be eliminated by its damping or decay factor, 
which brings that the high frequency active filter FL2 
acts as low pass filter (LPF) which deletes noise super- 
posed on the rTX)tor rotational signal, or ripple fre- 
quency. 

30 [0017] The first differentiating circuit DCl is con- 
nected to an output terminal (b) of the low pass fitter 
LPF. or high frequency active filter FL2 for differentiating 
the signal Issued a outputted therefrom which brings 
damping, or decaying components of the signal. A 

35 series connection of a resistor R7 and a coupling 
capacitor C5 is connected to an inverting terminal of an 
operational amplifier 0P2. A voltage divided by resistors 
R5 and R6 connected In series is applied to a non- 
inverting terminal of the operational amplifier OP2 and a 

40 connecting point at which the resistors R5 and R6 meet 
is coupled with a bypass capacitor C4. A parallel con- 
nection of a resistor R8 and a capacitor 06 is connected 
between the non-inverting input terminal and an output 
terminal (c) of the operational amplifier OP2. 

45 [0018] The amplifier AP1 is so designed as to 
amplify a signal Issued from the output terminal (c) of 
the operational amplifier OP2 of the first differentiating 
drcuit DCl. The amplifier AP1 includes an operational 
amplifier OP3 whose non-inverting input terminal is 

50 connected to the output terminal ( c) of the operational 
amplifier OP2 via a series of resistors R9 and R10. The 
non-inverting input terminal of the operational amplifier 
OP3 is also grounded t^y way of a capacitor C9. A 
capacitor C7 interposed between an inverting terminal 

55 of the operational amplifier O P3 and a point at which the 
resistors R9 and R10. The inverting ternrtinal of the 
operational amplifier OP3is grounded by way of a resis- 
tor R 11. A capadtor C8 and a resistor R12 which are 
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arranged in parallel are connected between the invert- 
ing input terminal and an output terminal (d) of the oper- 
ational amplifier OPS. 

[0019] The second differentiating circuit DC2 is 
connected to the output terminal (d) of the operational 
ampfrfier OPS of the amplifier API low pass filter LPF 
and differentiates a signal outputted therefrom for 
establishing a phase shift of ^ degrees. The second 
differentiating circuit DC2 includes an operational ampli- 
fier OP4 whose non-inverting input terminal is con- 
nected to the output terminal (d) of the operational 
amplifier OPS of the anrplifier AP1 via a resistor R13. 
The non-inverting input terminal of the operational 
amplifier OP4 is grounded by way of a capacitor C11. 
Between the output terminal (d) of the operational 
amplifier OPS and an inverting input terminal of the 
operational amplifier OP4, there are interposed a resis- 
tor R13 and a capacitor ClO which are arranged in 
series. A resistor R15 and a capacitor C12 which are 
arranged in parallel are connected between the invert- 
ing input terminal and an output terminal of the opera- 
tional amplifier OP4. 

[0020] The comparator CM compares output sig- 
nals from the respective output terminal (e) of the sec- 
ond differentiating circuit DC2 and output terminal (d) of 
the amplifier circuit API. The comparator CM includes 
an operational amplifier OPS whose inverting input ter- 
minal is connected via a resistor R17 to tiie output ter- 
minal (d) of the operational amplifier OPS of the 
amplifier circuit API. A non-inverting input terminal of 
the operational amplifier OPS is connected via a resistor 
R7 to the output terminal (e) of the operational amplifier 
OP4 of the second differentiating circuit DC2. A resistor 
R18 is connected between the non-inverting input ter- 
minal and the output terminal (f) of the operational 
amplifier OPS. From the output terminal of the opera- 
tional amplifier OPS. a rectangular pulse train signal or 
a ripple pulse train signal is set to be outputted which is 
con-esponded to the ripple frequency. It is to be noted 
that this ripple pulse train' is based on motor ripple and 
therelbre its wave-shape Is In the form of 'ripple*. 
[0021] The signal cit each of the output terminals 
(a), (b), (c). (d), (e). and (f) in the pulse wave-form shap- 
ing circuit Sb takes a wave shape as illustrated in FIG.4. 
[0022] The current flowing tiirough the commutator 
DC motor 1 1 is converted into a voltage signal, or motor 
rotational signal which is in proportion thereto in nnagni- 
tude. This voltage signal is superposed with ripple 
together with noise and has a wave shape indicated 
with 'a' in FIG.4. The ripple is inevitable, as is well 
known, when the commutator DC motor is being driven 
or turned on. 

[0023] During passing the voltage signal through 
the switched capacitance filter Sa. the noise super- 
posed on the voltage signal is deleted or eliminated 
from the voltage signal. However, another noise super- 
posed on the dock input whose ck>ck frequency is fCLK 
which is inputted to the switched capacitance filter Sa 



appears on the voltage signal when outputted from tiie 
switched capacitance filter 3a. Thereafter, the voltage 
signal, after passing though tiie high frequency active 
filter FL2, comes to have the wave shape as indicated 

5 with b* in FIG.4 which is smooth, noise^leleted. Passing 
such a voltage signal having the wave- shape b' 
through the first differentiating circuit DC1 makes the 
voltage signal differentiated, thereby to danp or decay 
its DC component. Thus, the resultant voltage signal 

10 becomes to have wave-shape *c' in which only a ripple 
component is involved. Furthermore, if the voltage sig- 
nal passes through the amplifier AP1, the arrplitude of 
the voltage signal is amplified to have the wave shape 
'd*. Thereafter, passing such a voltage signal tiirough 

15 the secorxJ differentiating circuit DC2 brings tiiat the 
voltage signal becomes to have the wave shape 'e* 
which delays in a phase of 90 degrees with respect to 
the wave shape 'd*. Then, comparing the voltage signal 
having the wave shape 'd' which is outputted from the 

20 amplifier API and the voltage signal having the wave 
shape 'e' which is outputted from the second differenti- 
ating circuit DC2. the compactor CM issues the ripple 
pulse train signal having the wave-shape r. 
[0024] In the foregoing clock generation circuit, a 

25 dock signal is generated which is used as a clock input 
for the switched capadtance filter 3a by a frequency 
conversion such that the frequency of the ripple signal is 
multiplied by an integer. In the present embodiment, a 
feedbad< of the ripple pulse signal is made in synchro- 

30 nization witii the motor rotational condition signal so that 
the frequency f of the ripple pulse is brought into coinci- 
dence with the cutoff frequency fc of the switched 
capacitance filter Sa. 

[0025] In detail, whenever the pulse signal having 

35 the wave-shape T is inputted .or fed to tiie phase locked 
drcuit (PLL) 3c, the phase locked drcu'rt (PLL) 3c out- 
puts a frequency of lOOfp which is derived from the for- 
mula of fc = FCLk/N where N=100. Using the 
frequency demultiplier circuit Sec enables the phase 

40 lock loop drcuit 3c to have a frequency conversion func- 
tion. The output of the phase lock loop drcuit 3c having 
a frequency of 100fp is divided by 100 at the frequency 
demultiplier Sd and the frequency demultiplier 3d feeds 
the resultant frequency of fp to one of input terminals of 

45 the phase comparison circuit Sea, while the other input 
terminal of the phase comparison circuit Sea is fed with 
the ripple pulse signal. In brief, a phase control of the 
output signal of the frequency demultiplier 3d is made to 
oscillate a frequency which is in coinddence with the 

50 frequency fp of ripple pulse inputted to the phase locked 
drcuit (PLL) Sc. Thus, outputting the clock signal is 
made to be stabilized in a steady area. It is to be noted 
that changing the demultiplier ratio of the demultiplier 
drcuit Sd enables that the cutoff frequency fc is 

55 obtained from the following formula: 

fc = fdk/(NxK) 
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where N and K are an integer and a constant, respec- 
tively. 

[0026] In addition, for stabilizing the foregoing oscil- 
lation upon initiation of the commutator DC motor 1 1 . 
the oscillation circuit 3cc is fed with the motor rotation s 
condition signal which is made up of the motor rotational 
signal and the motor driving voltage signal, thereby not 
making the output of ripple pulse unstable. The motor 
rotational condition signals serves for producing the rip- 
ple pulse train without generating any error pulse. io 
[0027] The following is a detailed explanation oper- 
ation of the circuit 3 when the commutator DC nx)tor 1 1 
is initiated. The rotational number of the commutator DC 
motor 1 1 varies with or depends on the driving voltage 
Vb. Thus, the rotational number of the commutator DC 
motor 11 is determined with the usage of a map, or 
graph shown in FIG. 5 which reveals a relationship 
between the motor rotational number and a motor cur- 
rent. The motor current is obtained by dividing the motor 
driving voltage Vb by a shunt resistor R. This grs^Dh 
shows the relationship in case where the motor driving 
voltage Vb varies from 9 though 16 voits and indicates 
that the line connecting the motor current and the motor 
rotational number makes parallel displacements toward 
a higher side. 

[0028] For example, when the motor driving voltage 
Vb is 9 volts, the con-esponding inclination of the line is 
determined, which results in that the motor rotational 
number at this time becomes fx when the motor current 
is ix. The 3cc produces a clock pulse having a fre- 
quency, or the cutoff frequency fc which is an integral 
multiplier of the frequency fx. That is to say. when the 
commutator DC motor 11 is turned on, the 3cc issues 
the clock signal folk on the t)asis of the motor rotational 
signal and the motor driving voltage, which enable the 
cutoff frequency to vary, thereby producing a ripple 
pulse which reflects the motor rotational condition. 
[0029] Thereafter, when the motor cunrent becomes 
stable and successively the ripple pulse shaping circuit 
3b begins to produce the ripple pulses, the circuit 3c 
makes the phase control of the clock signal by means of 
feedback control in such a manner of coinckJence 
between the ripple pulse having the frequency f and the 
signal outputted from the demultiplier circuit 3d in 
phase. This ensures that the switched capacitance filter 
3a is inputted with the clock signal of stable oscillation. 
Thus, the cutoff frequency fc of tiie switched capaci- 
tance fiher 3a, even at an initial phase of the commuta- 
tor DC motor 1 1 . becomes variable in linear mode and 
the ripple pulses are produced depending on the varia- 
ble cutoff frequency. 

[0030] When the commutator DC motor 11 is at its 
initial stage, as shown in FIG.6. the signal takes its wave 
forms 'a'. *g'. 'h*. and T at the respective output terminals 
(a), (g). (h). and (f). When the commutator DC nrx>tor 1 1 
is brought into restricted condition such as locked con- 
dition during its rotation, the signal takes its wave forms 
a'. 'Q\ 'h'. and T at the respective output terminals (a), 



(g). (h). and(f). 

[0031 ] The wave form 'h' in FIG.6(a) reveals tiiat tiie 
cutoff frequency fc can be made to be variable depend- 
ing on tiie motor rotation condition while the commuta- 
tor DC motor 1 1 is in its initiation area which starts with 
the initiation of the commutator DC motor 1 1 and termi- 
nates in when tiie motor current becomes stable, partic- 
ularly in an earlier stage of the initiation area which 
starts with the initiation of the commutator DC motor 1 1 
arxJ terminates in producing tiie ripple pulse. Thus, con- 
trolling optimally the cutoff frequency enables the pre- 
vention of occun^ence of error pulses. In addition, as 
FIG.6(b) reveals, even though the commutator DC 
motor 1 1 is brought into rotational restricted corvlition 
such as locked condition, due to the fact the cutoff fre- 
quency is based on the motor rotational signal and the 
motor driving voltage, the cutoff frequency can be made 
to be dependent of th chcuiging tiie motor rotation. 
Thus, no error pulses occur which varies with the motor 
rotational number, thereby to enable generating the rip- 
ple pulse train in correct manner. 
[0032] Witii reference to F1G.7, there is illustrated a 
modified structure of the circuit 3 shown in FIG.1 which 
is constructed in such a manner that an in-series con- 
nection of a high pass filter 3h and an amplifier 31 is 
interposed between the commutator DC motor 1 1 and 
the switched capacitance filter 3a. 
[0033] This circuit 3 shown in FIG.7 is an improved 
version of tiie circuit 3 shown in FIG.1 . In detail, so long 
as the commutator DC motor 1 1 has not been used fre- 
quently its motor current which is a parameter for pro- 
ducing the ripple pulse by way of the motor rotational 
signal, as shown in FIG.1 1 (a), the ripple corrponents of 
the signals at tiie output terminals (a), (d), (e), and (f) 
appear surely The reason is that in the commutator DC 
motor 1 1 which is not overworked an uneven friction 
wear of the brush relative to the communicator and/or 
wear powder entered between the t>rush and the com- 
municator are seldom found . However, with further fre- 
quent use or overwork of the commutator DC motor 11 
for a long time, the ripple components becomes smaller, 
thereby producing error pulses such as that no required 
pulses are produced as seen from FIQ.11(b). The rea- 
son for the error pulses are . probcibly, seemed to be the 
decreasing of ripple amplitude below the minimum 
arrplitude for the pulse generation and/or the compo- 
nent smaller than the npple frequency as a cause of 
reducing tiie ripple anpl'rtude which brings in tiie diffi- 
culty of pulse-generation when affected by noise and so 
on. 

[0034] Thus, making tiie circuit 3 more reliable is 
requested to assure the reliability of any control using 
the pulse signal issued from the circuit 3. To meet such 
a need, an ideal raised to amplify the motor rotation sig- 
nal at a higher and a lower rate when the amplitude of 
the ripple pulse is higher and lower, respectively in such 
a manner that the amplify rate in tiie lower frequency 
area is restricted. The reason is that increasing only the 
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amplify rate merely causes an increase of the motor 
current when the motor rotation number decreases, 
which increases the ripple components and noise. 
Thus, the foregoing series connection of then high pass 
filter 3h and the amplifier 3i is so designed as to act also 
as an amplitude correction circuit. 
[0035] As shown in FIG.8, the high pass filter 3h is 
made up of a capacitor C20, a resistor R21 . and a resis- 
tor R22, while the anoplifier 3 i is constituted by an oper- 
ational amplifier OPO. a resistor R23, and a resistor 
R24. As can be seen from FIG.9. above the predeter- 
mined ripple frequency, the amplifying rate is restricted 
so as to be constant, while below the amplification fac- 
tor rate is decreased as the ripple frequency decreases. 
[0036] The motor rotational signal issued from the 
commutator DC motor 1 1 is fed, after condenser-cou- 
pling at a condenser C20. to a non-inverting terminal of 
the operational arrplifier OPO together with a voltage 
which is obtained by dividing a voltage Vcc of, for exam- 
ple, 5 volts by resistors R23 and R24. In addition, a 
feedback of an output of the operational amplifier OPO is 
made to the non-inverted terminal of the operational 
amplifier OPO by way of the resistor R23. with the result 
that the resistors R23 and R24 constitute an inverting 
d'rfferential amplifier 3i. 

[0037] When adapting the high pass filter 3h and 
the amplifier 31 to the device shown inn FIG.1 . the high 
pass filter 3h can decay the frequency component less 
than the ripple pulse frequency, resulting in that despite 
of decrease of ripple component with age such fre- 
quency componerrt is made not to affect the formation 
of the pulse signal ('c' in FIG.6). Thus, even though the 
commutator DC motor 1 1 is used which is an aged one. 
pulse formation is ensured to be formed in any fre- 
quency area. 

[0038] It is to be noted a wave-shape of the signal at 
each point or terminal in the second embodiment is 
depicted in FIG. 10. As can be easily understood from 
FIG. 10. adding the simple circuit merely enables to 
issue ripple pulses without generating error pulse. In 
addition, though the set of the high pass filter 3h and the 
amplifier 31 are provided at a front stage of the switched 
capacitance filter 3a in the second embodiment, such 
an arrangement is not restrictive nature and therefore 
the effects resulting from such an curangement remains 
unchanged even if the set of the high pass filter 3h and 
the amplifier 3i is provided , or placed at a rear stage of 
the switched capacitance filter 3a 
[0039] In accordance with the present invention, the 
cutoff frequency of the filter means 3a becomes variable 
by being fed with the dock signal which is generated 
based on the ripple pulse and the rotational condition 
signal of the commutator DC motor 1 1 , which allows the 
circuit 3 to ensuring correct ripple pulse generation 
depending on the change of rotational condition of the 
commutator DC motor 1 1 which is affected by motor 
load, rotation, driving voltage, environment and so on. 
[0040] In this case, for example, even when the 



commutator DC motor 11 becomes locked condition, 
the ripple pulse generation remains correct by changing 
the cutoff filter of the filter means 3a based on the result- 
ant motor rotation. 

5 [0041 ] If the cutoff frequency of the filter means 3a 
is determined at the initiation of the commutator DC 
motor 11 by the motor rotational condition signal which 
is made up of the motor rotatonal signal and the motor 
driving voltage signal, at this time, even prior to the rip- 

10 pie pulse generation by the pulse forming means 3b. the 
ripple pulse generation becomes possible by the motor 
rotational condition signal made up of motor rotational 
signal and the motor driving voltage signal, which 
makes the ripple pulse generated in correct or steady 

15 dependent of the motor rotational condition even imme- 
diately when the commutator DC motor 1 1 is initiated. 
[0042] In addition, the clock generation means 
includes the oscillation circuit 3cc which operates to 
issue the dock signal so as to be in coincidence with the 

20 ripple pulse in frequency phase by feedback control, 
thereby enabling steady generation of the ripple pulse. 
[0043] Moreover, the provision of the amplitude cor- 
rection means which passes only the high frequency 
component between the motor and the filter means 

25 brings the ripple pulse generation in correct in any 
motor rotational area even if the motor is changed with 
passing of time. 

[0044] The invention has thus been shown and 
desaibed with reference to specific embodiments, how- 

30 ever, it should be understood that the invention is in no 
way limited to the details of the illustrates structures but 
changes and modifications may be made without 
departing from the scope of the appended claims. 
[0045] A rotational pulse signal generating circuit 

35 for a commutator DC motor is made up of a filter device 
for eliminating noise from the motor, a cutoff frequency 
of the filter device being variable depending on an exter- 
nal signal; a pulse shaping device for generating a ripple 
pulse indicative of a rotational number of tiie motor by 

40 wave-shciping an output of the fitter device; and a clock 
generating device for generating a dock signal on the 
basis of the ripple pulse and a rotational condition signal 
of the motor, the clock signal being fed to the filter 
device for making the cutoff signal thereof variable. 

45 

Claims 

1. A rotational pulse signal generating circuit for a 
commutator DC motor comprising: 

so 

filter means for eliminating noise from the com- 
mutator DC motor, a cutoff frequency of the fil- 
ter means being variable depending on an 
external signal: 
55 pulse shaping means for generating a ripple 

pulse train indicative of a rotational number of 
the commutator DC motor by wave-shaping an 
output of the filter means; and 
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clock generating means for generating a dock 
signal on the basis of the ripple pulse and a 
rotational condition signal of the commutator 
DC motor, the clock signal being fed to the fitter 
means for making the cutoff signal thereof var- 5 
iable. 

2. A rotational pulse signal generating circuit as set 
forth in Claim 1, the commutator DC motor rota- 
tional condition signal is based on a motor rota- 10 
tional signal and a motor driving voltage, the cutoff 
frequency at an initiation of the commutator DC 
motor is determined by the motor rotational condi- 
tion signal. 

IS 

3. A rotational pulse signal generating circuit as set 
forth in Claim 1. wherein the clock generating 
means includes an oscillation circuit whose output ~ 
signal is brought into coincidence with the ripple 
pulse in phase. 20 

4. A rotational pulse signal generating circuit as set 
forth in Claim 1 further comprising amplitude cor- 
rection means interposed between the motor and 

the fitter means, the amplitude means passes 25 
therethrough only a higher frequency component of 
the motor rotational signal. 
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